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DETAILED ACTION 



Drawings 

1 . Figures 1-3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 3-2, 103, 104, 110, 111, 112, 1021, 1022, 1023 and 1024. 

3. The drawings are objected to because the unlabeled rectangular box(es) shown 
in Figs. 7, 18, 25, 29, 32 and 38 should be provided with descriptive text labels. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the 
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applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

4. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

5. Claims 1-4 and 6-8 are objected to because of the following informalities: 

In claims 1-4, the first instance of the phrase "a NOR circuit" should read -a first 
NOR circuit- and the second instance should read -a second NOR circuit-. 

In claims 6-8, the first instance of the phrase "a NAND circuit" should read -a 
first NAND circuit- and the second instance should read -a second NAND circuit-. 

In claim 12, the first instance of the phrase "a plurality of PMOSs" should read -a 
first plurality of PMOSs- and the second instance should read -a second plurality of 
PMOS-. 

In claim 13, the phrase "a plurality of NMOSs" in line 6 should read -a first 
plurality of NMOSs- and the phrase "NMOSs" in line 9 should read -a second plurality 
of NMOSs-. 

Appropriate correction is required. 



Application/Control Number: 10/533,807 
Art Unit: 2816 



Page 4 



Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1 , 2 and 6 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 1 , 2 and 6, in lines 3-4 it is not clear what is meant by the 
limitation, "a level shift core circuit which is controlled by a control circuit and/ or controls 
a pull-up and/ or pull-down circuit". Applicant needs to make clear which of the 
following components are optional and which are necessary: level shift core circuit, 
control circuit, pull-up, and pull-down. Furthermore, applicant needs to clarify what 
exactly is controlling the pull-up and/or pull-down circuit. When addressing the issue, 
applicant is asked to focus their attention on the first instance of "and/ or" in the recited 
limitation since it contributes mostly to the confusion. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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9. Claims 1 , 3 and 10 rejected under 35 U.S.C. 102(e) as being anticipated by Tsuji 
et al.(USP 6,373,315 B2). 

Tsuji et al.'s Fig. 8 shows a level shift circuit for changing the signal level in a first 
logic circuit (1 ) fed from a first power supply (VDD) to the signal level in a second logic 
circuit (3) fed from a second power supply (VPP), including a level shift core circuit (6, 
10, 1 1 and 27) which is controlled by a control circuit (21 and 22) that controls a pull-up 
circuit (transistor pairs 8, 5 and 28, 25), wherein: 

the level shift core circuit, being fed from the second power supply, receives 
signals output from the first logic circuit and outputs signals to be input to the second 
logic circuit; 

the control circuit includes: a NOR circuit (22) fed from the second power supply, 
which receives an inverted signal of the level shift input signals and a non-inverted 
signal of the level shift output signals; and a NOR circuit (21 ) fed from the second power 
supply, which receives a non-inverted signal of the level shift input signals and an 
inverted signal of the level shift output signals; and 

the control circuit outputs the output signals of the two NOR circuits as control 
signals (they control pull-ups 8, 5 and 28, 25) as called for in claims 1 and 3. 

Regarding claim 10, Tsuji et al.'s Fig. 8 shows the level shift circuits of claims 1 
and 3, wherein the level shift core circuit comprises a PMOS cross-coupled latch 
including a plurality of PMOSs (6 and 27) and a differential NMOS switch including a 
plurality of NMOSs (1 0 and 1 1 ): 
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wherein the source of each PMOS is connected to the second power supply 
(VPP), the gate of each PMOS is connected to the level shift output through the drain of 
another PMOS (N6 and N7), the source of each NMOS of the differential NMOS switch 
is connected to the ground voltage GND, the drain of each NMOS is connected to the 
level shift output, and the gate of each NMOS is connected to the level shift input ((p1 
and q>2). 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuji et 
al. 

Tsuji et al.'s Fig. 8 shows the level shift circuits as set forth above in claims 1 and 

3. 

Tsuji et al. does not show the NOR circuitry's PMOS transistors having the 
condition in which the polarity of the threshold is negative and the absolute value of the 
threshold voltage is large as called for in claim 5. However, it is notoriously well know to 
use a transistor with a large threshold voltage in order to reduce leakage current. 
Therefore, it would have been obvious to a person skilled in the art at the time the 
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invention was made to increase the absolute value of the threshold voltage of the 
PMOS transistors in Tsuji et al.'s NOR circuits for the purpose of reducing power 
consumption. 

12. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuji et 
al. in view of applicant's prior art Fig. 2. 

Tsuji et al.'s Fig. 8 shows the level shift circuits as set forth above in claims 1 and 

3. 

Tsuji et al. does not show a level shift core circuit with the configuration as called 
for in claim 12. Applicant's prior art Fig. 2 (same as Fig. 16) teaches this configuration 
for the benefit of weakening the cross bond between the PMOSs forming the PMOS 
cross-couple (pg. 19: 10-12). Therefore it would have been obvious to one skilled in the 
art at the time the invention was made to replace the level shift core circuit of Tsuji et 
al.'s invention (6, 10, 1 1 and 27) with applicant's prior art level shift core circuit (Fig. 2) 
for the purpose of accelerating the transition between high and low. 

13. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuji et 
al. in view of applicant's prior art Fig. 3. 

Tsuji et al.'s Fig. 8 shows the level shift circuits as set forth above in claims 1 and 

3. 

Tsuji et al. does not show a level shift core circuit with the configuration as called 
for in claim 13. Applicant's prior art Fig. 3 (same as Fig. 17) teaches this configuration 
for the benefit of performing a higher speed level shift (pg. 19: 27-30). Therefore it 
would have been obvious to one skilled in the art at the time the invention was made to 
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replace the level shift core circuit of Tsuji et al.'s invention (6, 10, 1 1 and 27) with 
applicant's prior art level shift core circuit (Fig. 3) for the purpose of faster level shifting 
and ensuring the margin of level shift operation when the potential difference between 
first and second power supplies increases. 

14. Claims 2, 4 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsuji et al. (USP 6,373,31 5 B2) in view of Stopper (USP 3,828,202). 

Tsuji et al.'s Fig. 8 shows the level shift circuits as set forth above in claims 1 and 
3 which mostly read on claims 2 and 4, respectively. 

Tsuji et al. does not show a plurality of inverters fed from the second power 
supply and receiving the outputs of the NOR circuits as called for in claims 2 and 4. 
Stopper teaches that it is advantageous to work with logic circuits that perform direct 
logical functions, i.e., AND and OR, rather than complementary logical functions, i.e., 
NAND and NOR in order to facilitate the design process (col. 1: 56-60). Therefore, it 
would have been obvious to a person skilled in the art at the time the invention was 
made to add inverters to the outputs of Tsuji et al.'s NOR circuits, converting them to 
OR circuits as per the teachings of Stopper, for the purpose of ease of design and 
visualization. 

Regarding claim 10, the combination of Tsuji et al. and Stopper shows the level 
shift circuits of claims 2 and 4, wherein the level shift core circuit comprises a PMOS 
cross-coupled latch including a plurality of PMOSs (6 and 27; Tsuji et al. Fig. 8) and a 
differential NMOS switch including a plurality of NMOSs (10 and 11): 
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wherein the source of each PMOS is connected to the second power supply 
(VPP), the gate of each PMOS is connected to the level shift output through the drain of 
another PMOS (N6 and N7), the source of each NMOS of the differential NMOS switch 
is connected to the ground voltage GND, the drain of each NMOS is connected to the 
level shift output, and the gate of each NMOS is connected to the level shift input ($1 
and cp2). 

15. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable overTsuji et 
al. and Stopper as applied to claims 2 and 4 above, and further in view of applicant's 
prior art Fig. 2. 

The combination of Tsuji et al. and Stopper does not show a level shift core 
circuit with the configuration as called for in claim 12. Applicant's prior art Fig. 2 (same 
as Fig. 16) teaches this configuration for the benefit of weakening the cross bond 
between the PMOSs forming the PMOS cross-couple (pg. 19: 10-12). Therefore it 
would have been obvious to one skilled in the art at the time the invention was made to 
replace the level shift core circuit of the combination of Tsuji et al. and Stopper (6, 10, 
1 1 and 27; Tsuji et al. Fig. 8) with applicant's prior art level shift core circuit (Fig. 2) for 
the purpose of accelerating the transition between high and low. 

16. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuji et 
al. and Stopper as applied to claims 2 and 4 above, and further in view of applicant's 
prior art Fig. 3. 

The combination of Tsuji et al. and Stopper does not show a level shift core 
circuit with the configuration as called for in claim 13. Applicant's prior art Fig. 3 (same 
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as Fig. 17) teaches this configuration for the benefit of performing a higher speed level 
shift (pg. 19: 27-30). Therefore it would have been obvious to one skilled in the art at 
the time the invention was made to replace the level shift core circuit of the combination 
of Tsuji et al. and Stopper (6, 10, 1 1 and 27; Tsuji et al. Fig. 8) with applicant's prior art 
level shift core circuit (Fig. 3) for the purpose of faster level shifting and ensuring the 
margin of level shift operation when the potential difference between first and second 
power supplies increases. 

17. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Tsuji et al. and Stopper. 

The combination of Tsuji et al and Stopper shows the level shift circuits as set 
forth above in claims 2 and 4. 

The combination of Tsuji et al. and Stopper does not show the NOR circuitry's 
PMOS transistors having the condition in which the polarity of the threshold is negative 
and the absolute value of the threshold voltage is large as called for in claim 5. 
However, it is notoriously well know to use a transistor with a large threshold voltage in 
order to reduce leakage current. Therefore, it would have been obvious to a person 
skilled in the art at the time the invention was made to increase the absolute value of 
the threshold voltage of the PMOS transistors in the combination of Tsuji et al. and 
Stopper's NOR circuits for the purpose of reducing power consumption. 

18. Claims 6, 7 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsuji et al. in view of Yang (USP 6,388,602). 
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Tsuji et al.'s Fig. 8 shows the level shift circuits as set forth above in claims 1 and 
3 which mostly read on claims 6 and 7, respectively. 

Tsuji et al. does not show a control circuit made up of NAND circuits as called for 
in claims 6 and 7. Yang teaches that NAND gate operation has the advantage of being 
faster than OR or NOR gate operation in some of the logic families, especially in CMOS 
logic (col. 6: 17-23). Therefore it would have been obvious to one skilled in the art at 
the time the invention was made to replace the NOR circuits in the combination of Tsuji 
et al. and Stopper with NAND circuits -in the process, reversing all polarities and 
transistor conductivity types in order to maintain functionality- as per the teachings of 
Yang for the purpose of faster speed. 

Regarding claim 10, the combination of Tsuji et al. and Yang shows the level shift 
circuits of claims 6 and 7, wherein the level shift core circuit comprises a PMOS cross- 
coupled latch including a plurality of PMOSs (6 and 27; Tsuji et al. Fig. 8) and a 
differential NMOS switch including a plurality of NMOSs (10 and 11): 

wherein the source of each PMOS is connected to the second power supply 
(VPP), the gate of each PMOS is connected to the level shift output through the drain of 
another PMOS (N6 and N7), the source of each NMOS of the differential NMOS switch 
is connected to the ground voltage GND, the drain of each NMOS is connected to the 
level shift output, and the gate of each NMOS is connected to the level shift input (cj>1 
and <p2). 
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19. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuji et 
al. and Yang as applied to claims 6 and 7 above, and further in view of applicant's prior 
art Fig. 2. 

The combination of Tsuji et al. and Yang does not show a level shift core circuit 
with the configuration as called for in claim 12. Applicant's prior art Fig. 2 (same as Fig. 

16) teaches this configuration for the benefit of weakening the cross bond between the 
PMOSs forming the PMOS cross-couple (pg. 19: 10-12). Therefore it would have been 
obvious to one skilled in the art at the time the invention was made to replace the level 
shift core circuit of the combination of Tsuji et al. and Yang (6, 10, 11 and 27; Tsuji et al. 
Fig. 8) with applicant's prior art level shift core circuit (Fig. 2) for the purpose of 
accelerating the transition between high and low. 

20. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuji et 
al. and Yang as applied to claims 6 and 7 above, and further in view of applicant's prior 
art Fig. 3. 

The combination of Tsuji et al. and Yang does not show a level shift core circuit 
with the configuration as called for in claim 13. Applicant's prior art Fig. 3 (same as Fig. 

17) teaches this configuration for the benefit of performing a higher speed level shift (pg. 
19: 27-30). Therefore it would have been obvious to one skilled in the art at the time the 
invention was made to replace the level shift core circuit of the combination of Tsuji et 
al. and Yang (6, 10, 1 1 and 27; Tsuji et al. Fig. 8) with applicant's prior art level shift 
core circuit (Fig. 3) for the purpose of faster level shifting and ensuring the margin of 
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level shift operation when the potential difference between first and second power 
supplies increases. 

21. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Tsuji et al. and Yang. 

The combination of Tsuji et al. and Yang shows the level shift circuit as set forth 
above in claims 6 and 7. 

The combination of Tsuji et al. and Yang does not show the NAND circuitry's 
PMOS transistors having the condition in which the polarity of the threshold is negative 
and the absolute value of the threshold voltage is large as called for in claim 9. 
However, it is notoriously well know to use a transistor with a large threshold voltage in 
order to reduce leakage current. Therefore, it would have been obvious to a person 
skilled in the art at the time the invention was made to increase the absolute value of 
the threshold voltage of the PMOS transistors in the combination of Tsuji et al. and 
Yang's NAND circuits for the purpose of reducing power consumption. 

22. Claims 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combination of Tsuji et al. and Stopper as applied to claim 4 above, and further in 
view of Yang. 

The combination of Tsuji et al. and Stopper shows the level shift circuits as set 
forth above in claim 4 which mostly reads on claim 8 as well. 

The combination of Tsuji et al. and Stopper does not show a control circuit made 
up of NAND circuits as called for in claim 8. Yang teaches that NAND gate operation 
has the advantage of being faster than OR or NOR gate operation in some of the logic 
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families, especially in CMOS logic (col. 6: 17-23). Therefore it would have been obvious 
to one skilled in the art at the time the invention was made to replace the NOR circuits 
in the combination of Tsuji et al. and Stopper with NAND circuits -in the process, 
reversing all polarities and transistor conductivity types in order to maintain functionality- 
as per the teachings of Yang for the purpose of faster speed. 

Regarding claim 10, the combination of Tsuji et al., Stopper and Yang shows the 
level shift circuit of claim 8, wherein the level shift core circuit comprises a PMOS cross- 
coupled latch including a plurality of PMOSs (6 and 27; Tsuji et al. Fig. 8) and a 
differential NMOS switch including a plurality of NMOSs (10 and 11): 

wherein the source of each PMOS is connected to the second power supply 
(VPP), the gate of each PMOS is connected to the level shift output through the drain of 
another PMOS (N6 and N7), the source of each NMOS of the differential NMOS switch 
is connected to the ground voltage GND, the drain of each NMOS is connected to the 
level shift output, and the gate of each NMOS is connected to the level shift input (ct>1 
and cp2). 

23. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuji et 
al., Stopper and Yang as applied to claim 8 above, and further in view of applicant's 
prior art Fig. 2. 

The combination of Tsuji et al., Stopper and Yang does not show a level shift 
core circuit with the configuration as called for in claim 12. Applicant's prior art Fig. 2 
(same as Fig. 16) teaches this configuration for the benefit of weakening the cross bond 
between the PMOSs forming the PMOS cross-couple (pg. 19: 10-12). Therefore it 
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would have been obvious to one skilled in the art at the time the invention was made to 
replace the level shift core circuit of the combination of Tsuji et al., Stopper and Yang (6, 
10, 1 1 and 27; Tsuji et al. Fig. 8) with applicant's prior art level shift core circuit (Fig. 2) 
for the purpose of accelerating the transition between high and low. 

24. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuji et 
al., Stopper and Yang as applied to claim 8 above, and further in view of applicant's 
prior art Fig. 3. 

The combination of Tsuji et al., Stopper and Yang does not show a level shift 
core circuit with the configuration as called for in claim 13. Applicant's prior art Fig. 3 
(same as Fig. 17) teaches this configuration for the benefit of performing a higher speed 
level shift (pg. 19: 27-30). Therefore it would have been obvious to one skilled in the art 
at the time the invention was made to replace the level shift core circuit of the 
combination of Tsuji et al., Stopper and Yang (6, 10, 1 1 and 27; Tsuji et al. Fig. 8) with 
applicant's prior art level shift core circuit (Fig. 3) for the purpose of faster level shifting 
and ensuring the margin of level shift operation when the potential difference between 
first and second power supplies increases. 

25. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Tsuji et al., Stopper and Yang. 

The combination of Tsuji et al., Stopper and Yang shows the level shift circuit as 
set forth above in claim 8. 

The combination of Tsuji et al., Stopper and Yang does not show the NAND 
circuitry's PMOS transistors having the condition in which the polarity of the threshold is 
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negative and the absolute value of the threshold voltage is large as called for in claim 9. 
However, it is notoriously well know to use a transistor with a large threshold voltage in 
order to reduce leakage current. Therefore, it would have been obvious to a person 
skilled in the art at the time the invention was made to increase the absolute value of 
the threshold voltage of the PMOS transistors in the combination of Tsuji et al., Stopper 
and Yang's NAND circuits for the purpose of reducing power consumption. 

Allowable Subject Matter 

26. Claim 1 1 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Bismarck (USP 4,450,371 and 4,532,436) are cited to teach 
level shift circuits that output to NOR/NAND circuits which in turn control pull-up circuits. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William Hernandez whose telephone number is (571) 
272-8979. The examiner can normally be reached on Mon.-Fri. 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy P. Callahan can be reached on (571) 272-1740. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
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